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EDITORIAL. .

THE FIFTEENTH OF AUGUST.

@IHE Fifteenth of August has passed into world
A" history as one of the outstanding dates that de-
marcate events of great significance. It has become on
a par with the fourth of July, the day of the declaration
of American Independence, and the seventh of November,
the date of complection of the October Revolution in
Russia. But unlike the above-mentioned dates the Fifteenth
of August possesses a uniqueness which is all its own.
Tt is that it indicates a drastic change in the destinies of a
vast sub-continent, a complete transference of power from
the British Crown to the people of India, without a blow
being struck, or lives sacrificed wantonly.

% The price which the people of India had to pay for
Independence, during the last two years, has neither been
light nor cheap. The effects of partition and the neces-
sary* readjustments consequent thereon proved to be
severely hard and bristling with countless difficulties.
Even now, after two years of strenuous struggle, and un-
remitting vigilance, we have not yet succeeded in wiping
out the evils brought about by the Partition.. The econo-
mic forces that tended to disrupt world prosperity more
than any war, more than any famine or pestilence, shook
the well-being of the Dominion to its very foundations.
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It is gratifying to note that the Nation’s chosen leaders,
- manfully and courageously withstood the tests and trials, a
tithe of which had elsewhere caused the downfall of
- Governments, change of regimes, and even revolutions.
~ Of all the travails that Independent India has to face,
-and successfully overcome, the foremost is food-shortage-
We are glad to note that our leaders at the cenire, as
well as those nearer home, have availed of the occasion
of this, the second anniversary of our Independence
to bring to the forefront the crucial nature of our
food situation: Pandit Jawharlal Nehru, Sardar Vallabhai
Patel and our Chief Minister T. K. Narayana Pillai have
all severally and in unison expressed in emphatic tones
the vital need, for our attaining self-sufficiency in Food
by the end of the year 1951. Intensive cultivation of every
‘available inch of ground is the programme they have
‘chalked out. Other moves like the planting of fruit trees,
will certainly help to attain food self-sufficiency but not in
the immediate future. Researches and enquiries into uti-
lisation of subsidiary food materials are also afoot. - One
of these latter, is extensive cultivation of tapioca, of which
more than thousand varieties have been evolved by re-
searches carried out under the auspices of the Travan-
core ‘University. This means that there will be varieties
~ of tapioca to suit every kind of soil and all conceivable
climes. This no doubt is a great stride in widening the
province of subsidiary food-stuffs. :

Ofcourse, the chief desideratum for an all-out pro-
gramme of intensive cultivation, besides good seeds and
water supply, is manure. ‘' Since natural manure is hope-
lessly inadequate in availability for this comprehensive
purpose, we have to turn to chemical fertilisers for obtain-
ing quick and satisfactory results. Even here, the posi-
tion is that India does not produce enough fertilisers to
go round. However by intensive and continued produc-
tion -at tactories ‘' like F. A. C. T. and imports from for
-eign countries, our fertiliser requirements will have tosbe
met, if we are to attain the expected self-sufficiency in
food production by the end of 1951. It is our fervent .
hope that the messages of the country's great leaders will
be eagerly responded to by the people at large, and-that
every citizen of Free India, will consider it his foremost
duty to help food production in all its aspects, with energy
and goodwill, so that by the time we are again celebrating
our day of Independence, in August 1950, we will be march-
ing ahead on the road to Economic Independence as well.
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Raw Materials for the Prnductmn uf
Synthetic Ammunla

Dr, RICHARD BAYER,
General Superintendent, FAC.T,,

I. COKE; WATER GAS.

HEN in 1913, basing on
the work of Prof. Haber
and on their own research woik, the
“Badische Anilin-u Sodafabriken”
(“BASF”), later one of the members
of the German concern known as
I-G”, desigred the first ammonia
synthesis plant on an industrial
scale, one of the problems involved
was the production of the synthesis
gas Although the capacity of that
first plant was small compared to
‘modern giant plants producing as
much.as 900 tons daily, this wasa
serious problem. Never before had
such quantities of hydrogen, and of
a very pure quality too, been
require2. . Hydrogenation of vege-
table oils was: the only chemical
process industry known -at that
time, using hydrogen, but the quanti-
ties required were not to be compared
with the dsmands of the ammonia
syntheésis project.

Only for historical interest, it
may be mentioned that the first
plan was to recover the hydrogen
contained in :water-gas, the manu-
facture of which by alternative
blow-and gas runs from coke was
well established at that time, by
condensation of the carben-mon-
oxide at low temperature. Nitrogen
from an air reduction plant was to
be added to get the N,/H, mixture
required for the synthesis. Orders
for two units with a capacity of
aboat 300m®h of hydrogen each
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the compressors,

were placed, and this plant is some-
times referred to in the literature.
The carbon-monoxide was intended
to be used in gas motors for driving
In fact, this plant
was never completed. But, as we
will see, this method became very
important later for ccke oven gas: |

Still during the construction of
this plant the process of transform-
ing carbon-monoxide into hydregen
by steam, using the so-called
“Water—Gas”-or, “Shift”-reaction:

CO+H,0=C0,+H, was so
much perfected that its industrial
use seemed to be possible, and it
was decided to use this method,
It promised to be much more econo-
mical than the otherone. Whereas
100 Vols. of water gas (5% CO,,
40% CO, 50% H, and 5% N.) would

“yield in theory 50 Vols. of H, by the

Liquefaction method, the conversion
method would give 90 Vols. of Ha,
Using the same amount of coke
resp. water-gas, about 80% more
of ammonia - could be produced by
this method.

This process was used for the
two big plants erected in Germany
during World War I and_ for the

after-war extensions thereof owned
by the “I—G”, and delivering.about
80% of Germany’s 13,00,000 metric
tons per year nitrogen production.
[t was adopted also for the produc-
tion of hydrogen for High Pressure
Hydrogenation plants in Germany
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as well as in the Nitrogen Industries
in countries outside of Germany, In
fact, it is still the usual way to make
the synthesis gas coke of at least 30
mm size is available as raw material.

As this short review is intended
to give an economical survey rather
~ than full technical details, a com-
plete description of the process is not
attempted. Only a few facts must
be brought to the attention of the
reader.

In order to establish the IN,:
3H, ratio required, producer gas,
which was prepared in separate pro-
ducers was added to the water-gas.
(about 1 Vol, of producer gas per 2
Vols, of water-gas). In some new
plants, a part of the blow—run gas
is used instead of the producer gas,
and in still other plants, air is added
to the steam during the gas-run.

The water-gas reaction is an
equilibrium reaction, and it is not
possible to transform all the carbon-
monoxide contained in the water-
gas into hydrogen. In order to
bring the carbon-monoxide content
in_ the gas coming from the converter
to 2—3% an excess of about 3 times
the steam which is actually con-
sumed by the reaction is required,
Thus, about 0 8 kg. steam are requir-
ed for 1 m® of mixed gas, By
using the hot condensate of the
excess steam to saturate water-gas
with steam, about 507, of the total
amount can be recovered, thus bring-
ing the steam consumption to 0.4 kg,
per m®, or about 12 kg. per 1 kg, of
NH, (1 2 lbs. per 1 lb. NH,).
Most of this can be made up from
the waste-heat boiler connected to
the water-gas generator.
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The gas coming from the con-
version has about 26% of CO, which
is-usually brought down to 1% by
washing with water at a pressure
between 17 and 25 kg./cm® gauge
pressure (245-350 lbs /sq. in. gauge).
Solutions of alkylol-amines can be
used instead at normal - pressure.
This is followed by High Pressure
Purification by copper liquor, thereby
bringing the CO content in the gas
to anything between 5 and 100
p. p. m, Finally the residual CO,
is removed by washing with caustic,
or, according to “I—G" practice,
with aqueous ammonia. The total
coke consumption is about 1.65 kg.
per kg. of NH, (1.65 1bs. of coke per
1 1b. of NH,)

As the volume of the water-gas
is increased by the conversion by
about 28%, the volume of gas which
has to be compressed to the pressure
of the CO, scrubber, is greater by
this amount than the volume of the
water-gas, thus causing an ‘extra
power consumption of about 0.1 kwh
per kg. of ammonia,

This extra power can be saved
if the conversion works at the same
pressure, as the CO, scrubbing, eg,
25 kg/cm® gauge pressure, so that
the compression proceeds the con-
version,  This improvement was
introduced more than a decade ago
by several firms, It must be men-
tioned, that the increased pressure
has no influence on'the equilibrium
of the reaction. In some cases, the
design is the same as for ordinary
pressure, in other cases special de-
signs were used allowing to make use
of the heat of reaction for higher
steam recovery.  In this way, the
make-up steam was decreased to
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only 0.2 kg/m®, or about 0.60 kg/kg.
of NH; (060 Ibs/lb. of NH,). But
it must'be mentioned that in this
case high pressure steam of about
30 kgfcm® , gauge pressure (430
Ibs [sq. in. gauge) is required, where-
as for the operation at normal pres-
sure exhaust steam (eg. from steam
driven compressors) can be used.

By repeating the conversion
after elimination of the CO, pro-
duced in the first stage, the CO
content in the converted gas can be
brought down to 0.3%. After
removing the greater portion of CO,
by washing with water, the residual
CO, is eliminated by caustic. The
residual carbon-monoxide in the gas
can be. itransformed into methane,
using catalysts containing promoted
nickel and a working temperature
of about 300°C. (570°F.). The total
steam consumption for the two stage
conversion is less than 2 kg. per 1 kg,
of amumonia. No high pressure puri-
fication with copper liguor is required
with this method.

If:ionly fine coke, having a size
of particles from 2 to 10 mm, which
usually is a waste of very low value,
is available, the ordinary gas-and
blow-run type of water gas producers
cannot be used, due to the high
velocities required in the blow-run.
Such a fine coke can be gasified in
producers vsing oxygen mixed with
steam. Especially the Lurgi gene-
rator, working at a pressure between
20 and 30 kg/em® gauge pressure
(280—420 1Ibs/sq. in.) must be men-
tioned, as the oxygen consumption is
much lower than for any other pro-
cess using oxygen. The gas produc-
ed in the Lurgi generator contains
methane, which is eliminated either
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by cracking or by low temneramre
fractlonatmg

Il. COKE OVEN BGAS.

At the end of World War I,
Germany as well as other European
countries had a surplus of coke oven
gas (c o.g.) from its coke plants,
for which there was no economical
use at that time. As only about
35% of the gas produced is neces-

sary for heating the coke ovens, 65/;
of the gas is available for other
purposes. If the coke ovens are
heated by producer gas, even all of
the c. o. g. is available, In Germany
alone about 2 Billion m® (about 70
Billion CF) per year were available
at a very low price, corresponding
to the price of heat in coal (at that
time the price of 1 Metric ton of
coal with about 7 Million of Kcal.
was 12 Marks=Rs. 12/-). Asc, o,
g. contains about 50% of hydrogen,
1 Billion m® of hydrogen were at
hand, supposing that a process was
found to isolate the latter, This
problem was, as we will see, solved
successfully. In fact, all the 20% of
Germany’s ammonia production out-
side of the “I—G” concern was
based on c. o, g. and located in the
Ruhr coal mining district. It shoul
be mentioned that today the situa-
tion has changed. C,o.g is no
longer a waste of low value, but is
in high demand for heating purposes
in the steel manufacturing industry
and also for far distance distributiof
as city gas. In fact, today additional
gas of similar properties is made by
the Lurgi Process, )

The problem was solved by low
temperature fractionation of the
c.0.g. By this method, all the
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other components of the gas are
removed as liquids, leaving only H,
in the gas, The liquefied gases,
after evaporation and heat exchange,
are a valuable heating gas of high
calorific value, As the hydrogen
represents only about 30% of the
heating value of the c.o. g, the
residual gases, containing 70% of the
heating value of the c.o. g, are
more than sufficient for heating the
coke ovens. In some plants, they
were used in gas motors for driving
the compressors,  The hydrogen
recovery is as- high as 92—95% of
the quantity contained in the c.o.g.,
that is from 100 Vol. of c, o.g,

about 42.5% Vol. of H, were
obtained,

The method of fractionated
condensation was employed by G.
Claude resp. Societé Air Liquide,
. and was used in many plants, mostly
such which used the Claude synthe-
sis, The synthesis gas still contains
considerable amout of CO, At the
same time, the German firm “Ges. F,
Lindes Eismaschinen” had perfected
their process. As by fractionated
condensation alone CO cannot be
eliminated completely, Linde used
additional washing with liquid nitro-
gen (got by fractionation of air) at
about 180°C. (-350°F), By this
method, CO can be removed com-
pletely, the residual CO being about
0.001% by Vol. (10 p. p. m.). By
mutual agreement, the German firm
Messer Co. used the same process
as Linde. As the gas contains no
other impurities (Argon, which
makes about 0°25% in synthesis gas
made from water-gas, can also be
removed almost completely), it can
be used without any further purifica-
tion. The gasis absolutely dry.
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The first plant using the Linde
process was built about 1925 at
Ostende (Belgium) and many others
in  Germany, Netherlands, France,
[taly, Russia, Manchuria and Japan
followed. It may be mentioned
that CO, must be completely remo-
ved from the gas before entering
the low temperature fractionaling
plant, as any traces of CO, would
be deposited as solid CO, at low
temperatures and choke the heat
exchangers. Linde and Messer use
water washing at a pressure slightly
higher than the working pressure of
their fractionating plant (12 kg/em?
gaugepressure=1701bs/sq.in.) follow-
ed by caustic, whereas Claude-Air
Liquide uses aqueous ammonia at
25kg/cm® gauge pressure (360 Ibs/sq.
in, gauge).  Including the power
for the water and caustic wash, the
total power consumption for 1 m?
of hydrogen-nitrogen mixture from
c. o, g. with 50% by Vol, of H,, by
the Linde or Messer Process is 0.416
Kwh. or 1,16 Kwb. per 1 kg. of NH,
0.52 Kwh. per 1 Ib. of NH,), There
is no steam consumption at all, It
should be understood that, as the

N,/H, mixture ,is gotat 12 kg/em?*
gauge pressure (170 lbs/sq. in, gauge)
the power consumption for the com-
pression to the final working pressure
of the synthesis is considerably lower
(0.42 Kwh/1 kg. NH,or 0.19 Kwh.
1 Ib. of NH,). These figures do
not included motor efficiencies.

Instead of collecting the lique-
fied gases (CH,, C,H,, CilH Gl
C,H; etc.) together with some
hydrogen, carbon-monoxide and
nitrogen as “residual gas”, some of
the constituents are collected  in
modern plants for themselves.
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About 90% of the ethylene contained
in the ¢, o, g. (about 2 5% by Vol.)
is- collected, together with some
ethane, and gives after redistillation
ethylene of more than 90% purity.
Ethane can be dehydrogenated, thus
increasing the C,H, production,
C,H, may be used for the manu-
facture of _efficinol, ethylene oxide
and glycol or can be transformed,
as in Germany, into valuable lubri-
cants by polymerisation. Also the
methane can be collected in high
purity and used for the manufacture
of acetylene. either by the arc prec-
cess or by heating with addition of
air. The newest process, which
allows the production-of more ammo-
nia from a certain amount of c, o0, g.

than with the low temperature frac-
tionation method consists in burning
the methane contained in the c. 0. g,

with oxygen according to the reac-
tion:

CH,+1.0, =C0& 2tk

Soot, which is formed as a by—
product, is eliminated in special
filters,  As oxygen can-be produced
now at very low cost and the volume
of synthesis gas is very much increas-
ed, this process is very economicai,
But no heating gas or ethylene can
be recovered by this method. ‘The
further treatment of the gasis the
same as for water gas.

(To be continued)
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There is no beautifier of complexion, or from, or behaviour, like the wish to
scatter joy, and not pain around us—Emerson.

A man who cainot mind his own business is not fit to be trusted with the

king’s —Saville.
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RUBBER INDUSTRY IN INDIA

, UBBER  Industry first
Rstarted in India with the
¢stablishment of a General Mecha-
nical Goods Factory known as
Diex Aye Rubber Factory Limited,
Calcutta. It worked successfully
till the end of 1925 and later it
was liquidated, In 1923 a proofing
Factory was started in Calcutta,
and during 1930 more factories came
into existence. During the second
world war there was great expan-
sion of the industry in India. The
tyre industry in particular expand-

ed a good ‘deal to meet the require- .

ments of the army and so the

manufacture of army giant tyres

and also British and American type -

of aeroplarie tyres and tubes were
undertaken  in the Government
sponsored plants,

Present Position of the Rubber Industry:
" India at present is able to
produce about 16,000 tons of nat-
ural rubber about 1,000 tons of
normal 5 per cent and 60 per eent
latex whereas she isin a position to
consume about 20,000 tons of
rubber. Therefore the extra quan-
tity of rubber required by the
industry has got to be imported,
It may be pointed out in this con-
nection that' the tfotal estimated
world production of natural rubber
is.about 13,90,000 tons and synthe-
tid production is about 4,30,000 tons
per year. Approximately 75 per
cent of the rubber consumed in
India is utilised for the manufacture
of tyres and tubes which form one
of the major indusiries at presant.
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main heads

In all, we have about 300 rubber
factories in India which can be classi-
fied broadly under the following
depending upon the
specialised items of manufacture:
Major Unit,
Tyres and Tubes (A.

No. of factories. -

D. V., Motor Giant

Aero and Cycle) ... 2
Rubber Covered :
Cables Z
Footwear (Canvas

Shoesand Gum Boots) 12
Mechanical and General
Rubber Goods. 21
(i) Beliing, hoses and sheeting,
(ii) Railway fittings.
(iii) Moulded and hard rubber
- goods including sports and
surgical equipments.
Dlpped Goods (Toy and meteo-
rological) balloons, Industrial and
surgical gloves, contraceptives, Teats
and Valves 20.

243,

The cost of 20,000 tons of rub-
ber which India is capable of utilis-
ing per year is about Rs. 4 crores.
The majority of the ingredients
utilized are imported at a cost of
about Rs. 2 crores. The total value
of output per annum from all the
rubber factories approximates to
over Rs. 16 crores, About 25 per
cent of the total production is ex-
portablé surplus and is marketed in
the neigbhouring countries like
Burma, Ceylon and Middle East.

A statement showing the quan-
tities of tyres and tubes in wvarious
categories manufactured in India
from September, 1947 to June 1948
is given below;

Cottage Industry
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CATEGORIES

s ta . Tyres | Tubes | Tyres f Tubes [ : Tyres ~ Tubes
September 1947 | 44562 | 43499 | 31684 | 33515 | 324097 425879
October = 33139 | 35233 | 19949 | 27579 | 179222 | 309233
Nov, = 36536 | 33125 | 14134 | 37086 | 195475 | 306641
Decr. S 36145 | 34118 | 16921 | 29480 | 241925 | 348514
Jan. ' 1948 37710 | 36633 | 25226 | 30734 | 279952 | 367493
Feb. i 38936 | 35817 | 28028 | 26659 | 272975 | 353057
March. 5 43270 | 36575 | 27780 | 28544 | 259443 | 366228
April. x 37412 | 29004 | 21372 | 26726 | 272057 | 362771
May 5 47808 | 42094 2828 | 30958 | 314262 | 403863
June 5 47000 | 43000 | 28000 | 30000 | 320000 | 400000

Technical Personnel for the Rubber
industry:

There are only very few quali-
fied technical personnel available at
present in India and their number
does not exceed a dozen. In
order to meet the country’s require-
ments of technical personnel the
Central Government had deputed 7
candidates to U. S. A. and U. K,
to get qualified in rubber technology
in various institutes of those coun-
tries. They were all expected to
arrive at the end of 1948 and it

was expected that these candidates -

could be made available to the in-
dustry so that the general mechani-
cal goods factories might be in a
position to ‘take full advantage of
their services to manufacture pro-
-ducts of high'standards and quality.
Under the circumstances, the ques-
tion of recruiting technical personnel
from abroad is not seriously con-
sidered: addal

Tariff Board Recommendations for the
Rubber -Industry:

The Indian Tari_ff Board which

examined the question of giving
tariff protection to the Indian rubber

- August 1949

manufacturing industry (general and
mechanical rubber goods) arrived
at the conclusion that there was
hardly any case for giving such
protection since the cost of pro-
duction of the various articles
in India was much lower than. the
landed cost of the imported ones.
However for the development of
the Industry they recommended the
following:

(a) All facilities should be given
to get machinery from else-
where; :

(b) A technological Institute
should be established by the
Government to give proper
technical advice to the fac-
tories and;

Government should give high .
priority to the Industry in
allocating raw materials,

(c)

The department of Industry and
Supply is endeavouring to render
all assistance to the Industry on the

__above lines.

The fo'lowing summary of
figures is contained in the Report
of the Industrial Panel on Rubbes:
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5 i s Expected
Rk et | oy of a1

Motor cars, giant and aero tyres :
and tubes 10,00,000 sets. 13,00,000 sets.
Cycle tyres and {ubes 50,00 000 sets. 65,00,000 sets.
Wrapped houses 70,00,000 ft. 91,00,000 ft.
Dipped goods (Cottage Industry) 400 tons 520 tons.
Moulded zoods 6,00,000 pcs. 7,80,000 pcs,
Soles and heels 2,00,000 Gross 2,60,0€0 Gross,

~ Calendered articles 1,000 tons. 1,300 tons.
Extruded articles 3,000 tons, 3,900 tons.
Built up goods or others 2,060 Nos. 2,600 Nos,
Ebonite rods and tube sheets ... 150 tons. 195 tons.
Surgical goods 120 tons. 156 tons
Prooted fabrics 4200,060 54,00,000
qutba,ll bladders 2,30,10,000 prs. 2,99,13,0C0 prs,

- Gum ‘boots 1,50,000 pis. 1,95,000 prs,

. There are programmes for the
expansion of the rubber industry,
With the increased road transport,
it is expected that towards the end
of 1951 we may face increased de-
mand for tyres and" tubes for auto-
mobiles, which may~ result in the
reduction of the existing import
quota of 25 per cent of the total
production,

. When the above expansion
schemes materialise, India should be
in a position to- consume about
28,000 tons of rubber per annum
against her present production capa-
city of 17,000 tons The newly
constructed Rubber Board has pro-
grammes for research to increase
yield and it is expected that in
another 10 or 15 years the complete

~ internal demand for rubber may be

‘met from indigenous production and

until then we may have to resort to
Imports,

Other raw materials which are
utilised in the rubber industry are

(1) special cotton fabric and rayons,
(2) Chemicals_—which can be broad-

ly classified under the fcllowing
heads:—

Fillers

Activators

Anti Oxidents
Acclerators
Softeners: )
Vulcanising joints
Etc.; Ete.

Excepting' a few items under
the broad sub-division Fillers, all
the rest according to the specifica-
tions, have to be imported from
abroad (1. and S. Bulletin,)
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BRITAIN'S NEW ATOMIC LABORATORY

Dr, Trevor |.

URING the past year a
large new building hus been

@ taking shape at Britain’s

Atomic Energy Research Establish-
ment at Harwell (Berk-shire). It
is a squat two-stcrey huilding with
a tower rather resembling an aircraft-
carrier- —indeed, it has already be-
come knownlocally as *‘the ship”.

This very unusual appearance
goes hand in hand with an unusual
purpose, for this new building is for
studying what is often called, “hot”
chemistry—the chemistry of the
radio—active substances which emit
constant streams of radiation, Be-
cause these radio—active substances
can be dangerous—and even deadly—
to those who handle them without
proper precautions, the design of
this new laboratory is most unusual-
nothing else like it exists in Europe.

In the first loor—which s
windowless—and the towerisa com-
plex system that carries the main
services and air ducts to the special
ventilating plant. Some of the ducts
themselves are said to be big enough
to drive a motor-car through. They
are supplied with fans so powerful
that it is possible completely to
change the air in an  individval
laboratory in 30 seconds, though the
normal rate of replacement is
40 times an hour. When the rate
of low is at its maximum, about
260,000 cubic feet of air per minute
are sucked in, freed from dust, dis-
tributed round the laboratory, again

* freed from dust so that any barm-
ful radio—-active particles. are re-
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moved and finally discharged through
the tower to mix harmlessly with
the pure air of the Berkshire Downs.

The system of ventilation has
posed several problems in engineer-
ing and has also obliged the scien-
tists to modify their techniques.
For example, when the draught
is going full blast the gas-operat-
ed burners generally used in
chemical laboratories may be blown
out. Accordingly, wide use has been
made of electric heaters. Just as the
air has to be kept free from danger-
ous radio-active substances, so all
liquids leaving the laboratory thro-
ugh the drainage system have to be
checked before being finally dispos-
ed off, Dangerously radio-active
liquids are stored away where they
can do no harm.

Safety Precautions.

Although the designers believe
that they have removed all sources
of danger to the staff, they are
taking no chances at all of hidden
defects coming to light. Changing
rooms and.showers are provided
between the central ‘part. of  the
building and the two wings which
house the “hot” laboratories. Every
care is taken tosee that the risk of
spreading radic-active contamination
is avpided. Doors are operated by
photo-electric cells so that it is

~ unnecessary to touch door handles;

water taps are operated by fooet
pedals, Finally, sensitive instru-
ments capable of detecting minute
amounts of radio-activity are used
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for checking the bodies and clothing
cf the workers.

Besides these general precau-
tiors a most elaborate technique has
been worked out for the actual
experiments which have to be made.
When dangerous substances are to
be used the scientist can handle
.them entirely. by remote control
from behind a wall of interlocking
lead bricks. Some laboratories are
surrounded by thick concrete walls
to cut off all dangerous radiation.

Finally, there is an alarm signal
which sounds if ever the radio-acti-
vity 'exceeds safe limits, and an
indicator’in the central control room
shows the sources of trouble so that
a warning can be sent out.

Plutonium and Isotopes.

One of the most important
tasks of the new laboratory will be
the isolation of plutonium, the new
element-—unknown in nature—cre-
ated by atomic scientists from ura-
nium: If rods of uranium are inserted
.into the intense radiation of an
atomic pile a part of the metal is
- converted into plutonium, In addi-
tion, a wide variety of other so-
called fission products are formed
from the uranium. The separation
of this complicated mixture into
its individual constituents is one
of the most formidable tasksof the
atomic research programme. Among
the new processes being explored is

one somewhat akin to that often
used in ordinary households for
softening  water—the process of
removing dissolved substances which
prevent soap from lathering.

Another activity will be the
purification of radio-isotopes ‘which
will be distributed to suitable
laboratories abroad. Radio-isotopes
havea wide variety of uses. They are
forms of elements, such as phosphor-
oys or iron, which differ from the
normal form in the fact that they
emit radiation, whereas the normal
element does not. Since this radia-
tion is very easily detected with
instruments the radio-isotope leaves
its “finger print” wherever it goes.
For example, the way in which
phosphorous finds its way from our
food to our bones is being investiga-
ted very successfully by “labelling”
ordinary phosphates with a little
radio-phosphate. The vitally im-
portant question of how crops take
minerals from the soil is being
studied in a similar way.

The possibilities of radio-
chemistry are enormous, but hitherto
progress has been slow because many
of  the scientists concerned have
lacked adequate facilities for pursu-
ing their work in safety. The com-
pletion of the “hot” laboratory at
Harwell opens a: wide door to new
regions which they have longingly
inspected  but - never previously
entered.
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THE PROBLEMS OF PLASTICS INDUSTRY:

T HE development of plastics
: industry in India is of recent
origin. The consumption of plastic-
ware in pre-war years was estimated
at only 500 tons, It has now gone
up to nearly 4,000 tens, out of which

3,000 tons are manufactured in India
and the rest are imported. It is

suggested that the consumption is
likely'to go up to 5,000 tons in the
near future. Various schemes of
electrification and industrial develop-
ment will tend to expand the use
of plastic articles both in variety
and in quantity. It has been point-
ed out by the manufacturers that
in spite of the production of
“plastic  goods being 1,500 tons in
1948, the consumption of plastic
goods can be taken at 4,000 tons
per annum during the next two or
three years.  The present position
of this industry in India and the
probable lines. of improvement have
been recently indicated by Mr. G.L.
Mehta, President of ‘the Indian
Tariff Board, in the course of his
speech while opening the inquiry
into the claim fer protection of the
plastics industry. He has rightly
pointed out that the dévelopment
of plastics industry in India has been
entirely in the moulding section of
the industry since the industry has
mainly depended almost entirely
on imports for its requirements of
the raw -material in the form of
formaldehyde powder. It is true
that some concerns have recently
started manufacture of the powder,
but the production of these units
is insufficient to meet the needs of
the industry, There are at present
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on imported raw materials.

70 firms which undertake the work
of moulding through compression,

injection, extrusion and fabri-
cation, but all of them are not
well organized or even in full

production. There are various esti-
mates of production by the industry
but the figure of 4,000 tons per
annum is accepted as the rated
capacity of the plastic manufacturing
units, The production of plastic

are including electrical accessories
is taken at 1,500 tons for 1948. The
actual production —of the industry
js much below the rated capacity.
The President of the Tariff Board
referred to the manufacture of the
basic raw materials of the plastic
industry, urea formaldehyde, cellu-
lose acetate ‘and the like. The
industry developed at a time when
imports of finished plastic ware were
curtailed during the war, and there-
fore, it is only the mculding and
fabricating sections that have de-

_veloped on the basis of imported

raw materials, . But if India desires
to build up a sound plastics industry
in the country, it is necessary to
remove this complete dependence
Mr.
Mehta has favoured the utilisation
of indigenous raw materials for the
manufacture of plastics instead of
merely fabricating and moulding
out of foreign products and depend-
ing on foreign inventions. These
raw materials available in the coun-
try are mainly, lac, cashew-shell
oil, bhilawan oil and casein. It is true
that the wider use of the indigenous
raw materials depends on sustained
research in the field of plastic indu-
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stry. Indians are not always aware of
the continuous research taking place
in foreign countries. In India basic
research is conducted at the Council
of Industrial and Scientific Research.
Courses in plastic manufacture are
also given at the Department of
Chemical Technology of the Uni-
versity of Bombay. Mr. Mehta
has wisely pointed out that the

- industry must co-operate with and

aid research schemes by setting aside
funds for pilot plant experiments
inorder to introduce new materials

and processes. It is necessary that
the industry should concentrate on
producing a wider range of articles
and it must produce cheaply, The
objective sheculd be to produce indus-
trial articles and utility gocds which
are in demand and are within the
purchasing power of the people rather
than luxuries and novelty wares.
It can rightly be pointed out that
under the present circumstances
the industry will be able to make
good progress if protection is granted
to it.
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:

Hubby: “What are we having for dessert tonight, dear?”
Wifey: “Double sponge cake. | sponged the eggs from -Mrs. Brown and
butter from Mrs.: Miller.” ’ : : :

A friend asked a small town store-keeper if ‘he had lost much
in_the fire which burned part of his store.

_, “Not as much as | would have a few days ago’’;. .the store-
keeper said gratefully. - | was lucky. 1 had just ‘marked a lot of my
merchandise down 25 per cent. ' :

—_——
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How Science Can Help lndusl:ry

Sir Edward Appleton, C BuE, K C.B, F.R.S.

(Secretary of the Department of Scientific and Industrial Research, United Kingdom.)

EADERS in all walks of life

have recently been emphatic

in saying that the use of
science in industry is essential for
the survival of Britain. This it
must be admitted is a bold claim,
and as such it cannot be expected
to carry conviction unless it is sup-
ported by facts to prove it.

INTANGIBLE ELECTRICITY.

Everyone can readily under-
stand that the chemical and-electri-
cal industries depend on science for
their future progress, hut the part
that science can play in many of
our older traditional industries is
not nearly so clear and obvious.
Yet, I am firmly of the opinion that
there is hardly an industry in Britain
that cannot benefit by the appli-
cation of the scientific method to
its problems, and that we cannot
hope to reduce our production costs,
develop new processes and maintain
our industrial efficiency without the
help of science.

For centuries men have spun
and woven fabrics, worked wood or
mined and burned coal, until they
have become so familiar with these
processes and materials that the
men using them have come to be-
lieve that they know all there is to
be known about them. Oan the
other hand, electricity is something
intangible and our knowledge of it
depends almost entirely on what we
can learn from scientific text beoks
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and papers. The electric wireman
doing the simplest job must of
necessity have some scientific know-
ledge and must be aware that
science playsa large part in his
industry.

Nevertheless, we perhaps know
more about electricity than we do,
say, about wood, Yet the scientific
study of the structure of wood is
essential for a proper understanding
of what happens during seasoning,
of methods for its preservation and
for its economic use and the oper-
ation of woodworking machinery.
Apart from its use in building and
constructional engineering wood is
the chief material of the furniture
industry. I am convinced that
through the application of science
to the production of such . things as
adhesives and veneers we can build
“coinposite woods” and ply-woods
which can be used in making furni-
ture, at economic prices, which will
equal in appearance and be as
robust as the most expensive furni-
ture built'in the past from carefully
selected natural timber.

Manufacturer's friend.

Everybody can see the place
of the scientist in tailoring molecules
to produce new fibres in the labo-
ratory, such as nylon, but there is
just as much a placefor the scientist
in studying the way, nature has her-
self ordered the molecules in the
old patural fibres such as cotton,
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wool and silk, The position of the
scientist is that ‘the more he knows
of the fundamental structure of the
fibre, the more he can help the
manufacturer to spin and weave it
into the perfect fabric.

The fibres used in making a
carpet, for example, must stand up
to heavy wear, and be coloured by
dyes which are permanent and fast
to light. It is no doubt true that
the Persians knew how to make
carpets of this kind, but their tradi-
tional methods are inapplicable to
mass production, and the best way,
therefore, to make a perfect carpet
under modern cenditions is to know
all about the fibres and the dyestuffs
used and the effects that they are
likely to have upon each other,

Let us take another example
from the wool industry which illus.
trates how research undertaken to
solve one particular problem may
lead on to benefits in unlooked for
directions. Wool has the propeity
of felting, This is its great advant.
age, but it is also a serious dis-
advantage in some cases, since it is
this felting of woolen garments
which leads to shrinkage in washing.
Research has found a method of
preventing the shrinkage but the
discovery did not end there. Not
only were the wool fibres rendered
practically unfeltable, but “by a
further process they were made soft
and glassy like milk, suitable for
silk-like underwear and attractive
solt dress fabrics. But the story
does not end even there, * for it was
found that treated in this way wool
made an excellent filling for cushions
and quilts that could be washed
with the filling still inside them
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without any deterioration

wha't-
soever,

Scientists’ shorthand.

Results such as these have been
brought about by the applicaticn of
physics, chemistry, and sometimes
biology to the study of the materials
of manufacture. These; with mathe-
matics, are the main branches of
science and all can play a part in
the improvement of consumer goods.
That is why some of the greatest
recent industrial developments, such
as creaseless cotton, have been due
to teams of workers consisting of
experts in all these branches of
science,

There is no difference between
a scientist and any other technical
man in industry, except that the
scientist expresses his results in terms
which are in fact a form of short-
hand, Industries, too, have .their
own technical languages, and there-
fore interpreters are often necessary
if both sides ure to understand each
other completely, Unfortunately,
science has in recent years tended
to become more and more special-
ized, but, once this difficulty of
language has been overcome, there
is no reason whatever why industry
and science should not work to-
gether in perfect partnership.

Loose Link.

It has been in comparatively
recent times cnly that science has
come to be regarded as something
alien to our traditional industries.
If we look back over our history we
fiod many men of science among
their founders. Sir Josiah Wedg-
wood, the founder of the modern
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pottery industry, wasa Fellow of
the Royal Society and contributed
papers on the effect of heat on clay.
In fact, we find that the pioneers of
the industrial development of Great
Britain were men—even if they did
not claim to be scientists themselves—
who almost all had a boundless
enthusiasm for science and a keen
sympathy with scientists, Neverthe-
less, research was in those days very
much an affair of the individual and
the link between science and indus-
try was often haphazard. Indeed,
for a generation or so before World
War I, these links became very
loose indeed. It was then that Great
Britain allowed herself to he out-
stripped in many directions by
America and Germany,

For example, Great Britain
failed to follow up Perkin’s discovery
of coal-tar dyes, and permitted

Germany to develop a huge chemical

instrument industry besides gaining a
lead in the scientific industry. In fact,
this divorce between science and
industry cost her dearly in the First
World \War and might well have
led to our losing it. It was the
realization of  this that led the
 Government of the day to takesteps
_to bring science and industry closer
together. This led to the formation
in 1916 of the Department of Scienti.
fic and Industrial Research, especi-
ally charged with the task of
encouraging the habitual application
of science in industry.

D.S.I.L.R

.  The Department has discharged
this task by setting. up Rcszarch
Organizations under its own control
in fields, such as fuel and building,
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where the results are important to
the community as a whole, and by
encouraging the formation of self-
governing co-operative industrial
research associdtions in particular
industries, In the period between
the wars, the Department was
steadily succeeding in making indus-
try more research-minded and more
ready to use the scientific method
in tackling its day-today problems;
but it has undoubtedly been the part
which science played in the Second
World War which has brought
about the almost universal realiza-
tion of the importance of establishing
the closest partnership between
science and industry.

The Cabinet Minister responsi-
ble for the D.S.I R, is the Lord
President of the Council, and he is
advised by an Advisory Council to
which all proposals for research are
referred for report and recommen-
dation. This Council is composed
partly of eminent scientists and part-
ly of leading industrialists, and the
great influence it exercises depends

. on the fact that its members are

elected by the Lord President as
individuals and not as representa-
tives of particular interests or organi-
sations. In the same way the
Directors of Research of all ‘the
different organisations are advised
by Boards, similarly composed of
independent scientists and industria-
lists, representative of the branches
of science and the industries concern-
ed with the work in hand. Thus the
Department’s research work is kept
in constant touch with the needs
and problems of industry
RESEARCH MOVEMENT,

The Research Association move-
ment also is of the highest value to

Page 85



industry. There are now thirty-eight
of thess pssociations representing a
wide range of industries such as
cotton, wool, rayon, boots and shoes,
hats and allied felt-makers, and so
on. They are completely identified
with the industry concernéd, deter-
mining their own lines of research
and the results are the property of
their members, The subscriptions
required for membership are vevy
modest being, in the case «f small
fitms, ‘much less than the yearly
salary of an office boy, and yet
entitling member firms to participate
in results worth many thousands of
pounds.

The results of Government
research quite properly are published
in a manner that should reach the
largest possible number of firms likely
to be interested. In consequence not
only is the knowledge made avilable
in this country, but wide-awake
competitors overseas can also make
use of it,

Forexample, recently a valuable
report on the fire-proofing of fabrics
was publishedby the Department and
was reviewed in the technical press
of Britain, A considerable number
of requests for copies has reached
H: M. Stationery Office from the
United States. [t is thus of import-
ance that firms should always be

ready to take immediate advanitage
of the contents of such publications.

The D. S. L .R. organizations **
have collccteda vast stere of know-
ledge, which is available to anyone
who cares to ask for it. The indus-
trial Research Associations have also
accumulated a great deal of know-
ledge. ~ All these organizations run
excellent informaticn services, but
it is sometimes difficult for a firm
with a particular problem to know
where to turn for a solution.. In
the Headquarters of the Department,
we have, therefore, set up an Intclli-
gence Divisicn, one of whose special
tasksis to guide the man with a
problem to the man best qualified
tosolve it. 'We believe that many
of the problems which face industry
cannot be satisfactorily answered
from a card index or often even by
the written word. For effective
collaboration, the :scientist and the
industrialist must somehow or other
be brought into personal  contact.
That is what'the Intelligence Divi-
sion sets out to do. gk

During its existence the Depart-
ment has contnibuted to the  evolu-
tion of a flcxible and efficient organi-
zation by ' which “Gevernment can
assist industry in Solving its essential
problems. As a result, many facili_tieég“,
are available in this country to firms,
whether large or small, for obtaining
the ccientific help and advice tfmy
need—"Board of Tiade Jourhal,”
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FACTS THAT INTEREST

New discoveries in Nutrition.

The past two years have seen
notable progress in nutritional de-
velopments—in the field of vita-

mins, trace elements, halides,
amino acids,
Last year, folic acid was a

newly identified vi!amin B complex.
This year there B12, B13 and Bl4.
Folic acid and v:tamm B12 are re-
laxed 'in functior, Bl4 also is
apparently related to folic acid in
molecular structure and biological
funetion.

Folic acid iscontained in green
leafv foods, fresh fruits and liver,
Its ehief functional role, beyond be-
ing essential for human growth, is to
afford protection against specific
types of anaemia characterised by
large redblood cells,

. Vitamin B12 is effective against
perniciods anaemia, Bl4 isreport-
ed to cure a form of anaemia com-
monly associated with folic-acid
..deéficiency.

:Trace elements (mineral ele-
ments in organic form) are increas-

ingly recognized as of nutritional®

significance. Thus vitamin B12 has
cobglt present. And copper has
been shown to be of value in promot-
.ing _more rapid recovery from
"anaemla. when it wasadded to milk
in feeding tests with infants. But
the considerable amount. of propa:
ganda as to'the healthfal - éffects of

trace ‘elements is: not* yet  justified

by: the evidence to date; -
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The situation differs with
iodine, which is of definite value to
humans in the form of iodized salt.
Another halide, flucorine, is gaihing
popularity as a protection against
tooth decay,

Calcium intake is a subject of
current discussion. . The National
Research Council has recommended
an increase of 20% to the advert
intake in the U. S. suggested mini-
mum is 1 gram per day.

But calcium utilizatien, which
measures its effectiveness, depends
on the intake of vitamins D, A and
C and possibly phosphorous, magne-
sium, sodium and potassium. This
emphasis on calcium is encouraging
greater use of milk as a protective
food and of calcium phosphate in
leavening agents and ready-heid
bakery goods,

Information now available on
amino acids indicates light to be
essential, in contrast to the albino
rats, requirements of ten. amino-
acids. A vital aspect of recent re-
search work is concerned with the
critical importance of timing asa
factor in controlling the efficiency
with which individual amino-acids
are used.

Other research work deals with
pellagra and the discovery of the
importance of Tryptophane, . which
is .one of the!less stable anmino-acids,
still ' more' recent research: has®'re=
vealed thativitamin B6 ccontrols-the
normalmetabolic use of tryptophame:
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Another substance, choliny, is
getting intensive study in. two
directions, Choline deficiency in
albino rats has led to the develop-
ment of changes that resembled
human hyper tension. The second
interesting finding is that a gene-
rous intake can exert a favourable
influence in warding off cancer-type
growths—Food Ind. Mag,,

Scientific . Grain ~ Storage-New
Methods of Combating Infestation:

Several methods for combating
infestation in the storage of grain
are mentioned in the first report
now issued on pest infestation re-
search in Britain. One of these is
the “carbon dioxide” method for
estimating the infestation of a given
sample of grain, This consists of
bottling a sample and incubating it
for a short period, generally 24
hours, after which the carbon di-
oxide content of the air between
the grains is measured. The grain
itself produces a negligible amount
of carbon dioxide in such a time,
but the insects produce a measur-
able quantity. Broadly, the con-
centration of carbon dicxide found
is proportional to the number: of
insects present-inside ' the grain, Tt
was also demonstrated that insetcts
could and did cause grain to heat
through the formation of ‘hot spots,’

The report says that there was
a great need for a fumigant as toxic
to. insects as -hydrogen cyanide,

which would not be so easily ab-

sorbed,; Such a fumigant was found
in methyl-bromide. The first full
scale trials were made on empty
bags on barges. Bagged shell-nuts
were then treated and also -ground-
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nuts in shell which were loese in
barges, . The treatment of bulked
materials in barges had always been
considered impracticable, Work on
warehouse sprays was undertaken
in view of the necessity of disin-
fecting the building ib which*insect
free foodstuffs had to be stored. The
main difficulty was epsuring a rea-
sonably long toxic life to the
insecticide film deposited on the
wall. "A method was developed for
pre-treating surfaces to be sprayed
which. gave a greatly increased
duration of toxicity. . The report
covers some years’ work by:the: Pest
Infestation Laboratory of the.: De-
partment of Scientific Research and
is published by the British Sta-
tionery Office. (B. F. 1483)

New Farm Implements:

Two new farm implements, &
potato planter and a fertilizesr
distributor, both costing well under
£100 (Rs. 1333), have been develo-
ped in the United Kingdom. Both are
automatic and operated by a tractor,
the driver needing no other labour.
The two row potato planter com-
prises a sport-welded steel hopper
containing baffles and an inverted
V bottom. The drive is by a wavy-
edged wheel. By means of sprocket
and chains, motion is transmitted "
to two disc wheels which collect the
potatoes into pick-ups on the peri-
meter. each comprised of two prongs
and a lip, and drop them into furrows
prepared by tworidging bodies.
Potatoes can be planted at a space
of 15, 20, 24 and 34 inches at the
rate of six to eight acres per day,
The fertilizer distributor, claimed
to be the first mounted distributor
in Britain, has a capacity of 3 or 4
cwt,, and sows from 1 to 30 cwt, per
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acre, An annual feature is the main
diive which is by a chain frcm a
sprocket mounted by three studs on
the near-side wheel hub ef the tra-
ctor. The machine weighs well
under 6 cwt. (D. F. 1415)

Vitamins and Social
Dominance:

A chromic deficiency of vitamin
B has a profound influence on social
dominance and bechaviour. This
has been established by experiments
on ldogs, “hens, mice canaries and
cattle.. Chormic vitamin B, depri
vation in dog litters effect the order
in whi:h ‘the puppies go to the food
pan, the tendency to relabate when
bitten by others, and the relative
cr absclute immunity of any animal
in the group frcm attack by other
animals. . In one litter of four male
and one female pups, the least do-
minant animal, a male was severely
bitten and so regularly driven away
from the feeding pan, that it had to
be isofated'_in a separate cage and
given & special diet, which included,
milk and raw beef. The other ani-
mals were placed on a diet of water,
canned dog food, and a type of dry
dog chow. After three weeks the
isolated animal was again placed in
the cage with his litter mates and

the previous social demeniarce was

~reversed, He became the dominant

animal of the litter after several
fights with each of his litter mates.
After a week of this an increasing
loss of appetite followed by symp-
toms of “fright disease” wasnoted in
those animals which had been fed
for several weeks on commorcial dog
food ration. Ceommercial dog foods
are usually anthclaved and vitamin
B, being heat liable is destroyed asa
result. 600 I. units of vitamin B
were injected subcutaneously in all
five animals daily for four days.
A number of fights ensued between

the litter mates and the previous

dominant male resumed his acen-
dant position in the social hierarchy.
The male which had originally been
the lowest and after the special diet
highest in the order of dominance
ended as the third highest in the
social group of litter mates.. The
solitary female pup . was the lowest,
in the new order of dominance
which remained so for two months,
after which no further observations

were made. Similar dominance

shifts associated with vitamin B,
deprivations have been noted,
though not in such detail, in other
litters as well, (Science 105)

A mertal patient thought he was dead. The psychiatrist told him to stand
before a mirror and repeat many times, “Dead men don’t bleed”.  Then the

doctor stuck a pin in the patient's finger and made it beeld. h7285
7. % dr Sk i 32402
You' see now?"” said the doctor triumphantly. B2 ANLT
“Yes, | see now’’, said the patient. J0O
“Dead men do bleed”. e
P e TR
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NEWS & NOTES

Makes Driver-training Safer,

A garage foreman at San Francis-
co Muaicipal Railways has invented
a push button brake control ‘to
permit instructor to brake bus in
case . of danger. Push’ button is
attached to an. interlocking - circuit
by cord. Pressure on button releases
accelerator pedal and applies brakes
at half pressuce.. Button also permits
instructor to slow down the bus so
that the student will learn when to
shift gears.

Radio Technique mow useful to
explore Mineral deposits.

_ Practicality of transmitting radio
waves through the earths surface to
locate mineral deposits has been
proved feasible by Wm, M. Barret,
Inc. The technique was 'med
successfully at Morton Salt Co. Mine
when ‘waves were transmitted
through 600 ft. of sedimentaries,
including 400 ft, of salt,

System has usually been used
to locate and delineate placer and
lode deposits of go!d to map
viens, faults, dikes, sills, deposits of
schedite, sulphide ore bodies, igneous
instrusions; and to map formation
contract.

‘Uniqu'e Transmission > and re-
cewmg equipment 'overcomes  re-
ﬁetﬂﬂ" waves ' at ground and
ches for attenuation of
wal‘ife'é: to the earth. To do this,
surface wave is directed along air-
earth boundary by a radiating
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device; as wave moves, it refracted

into .the earth along parallel ray
paths to the surface and are again
refracted to air-earth boundary to
region surface waves. :

‘New kind of Chemical Warfare
which can distort Mankind.

Prof. Marcus Oliphant, British
atom expert, today spcke of a new
kind of chemical warfare, the spread-
ing of harmoges, or growth substan-
ces, which could give out death deal-
ing gases and cause “‘most horrible
distertions in plants, animals and
mankind,”

He told a meeting of the World
Movement for Federal Government
that scientists could see that mastery
of nature was leading to this type
of war- fare.

It would be “criminal folly”
which no thinking' man could
possibly view with equanimity, Prof.
Oliphant said.

the effects of
modern warfare would enter into
war with a feeling of depression and
a full understanding of what it
meant—"“the wiping out of practi-
cally everything mankind now
cherishes,”

‘Man who knew

He suggested that the solution
to world peace lay in replacement
of the United Nations Orgamsatlon
by some form of supranational
Government elected by the ordipary
men and women of the 'world.
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Scientists could see where the
mastery of nature was leading, but
they did not make the weapons for
destiuction” of man. “It is the
militarists and politicians in ruthless-
ly aggressive countries which lqok
only to world domination” he de-
clared. '

Séed sown from the Air.

In Australia experiments in
sowing clover for ‘pasture f{rom
the air are being carried out. Ona
property near Red Hill Western
Australia, used fcr dairying 1,645
acres of land were sowrn with clover
in four hours from a Rapide aircraft.
The Government would "have taken
weeks by orthodox methods. The
seed had beenmixed witha bacterial
culture (legume rhisobia) which had
been dissolved nskim-milk, to ensure
rapid growth, A chain-wide strip of
seed was laid by the plane on each
two mile run. “The air craft flew
560 miles and made four landmgs
for the loading seed

Fallew Lands lfarnessed to
Cultivation,

Inspite of the fact, more could
be done and things can be better

organised, Governments have, no
doubt attempted te make thie” best:

of the situation in implementing

their policy on food drive.

to be used for growmg food crops.
Consisting of three Targe blocks, they
are strewn all round Delhi. About
1,400 acres in -the village cf
Shamaspur, Gaonwala, Taharpur and
Murghiwala; 700 actes betwen the

August 1949

The .
Central Ministry of Agriculture has '
arranged to survey about 2,700 acres _
of fallow land round about Delhi .

Rajghat prayer ground and the
Jumna Bridge and 625 acres between
the Hardinge Bridge and Rajghat
Power House. Till now, they were
let at high rents for use- as grazing
grounds. The existing leases are
cancelled and the Delhi Provincial
Co-operative Muhi-purp"ose Society
has been assigned this land. This
Seciety will undertake pmductlon
through the co-operative eﬁ'orts of
actual cultivators, co-operative farm-
ing, will be tried as an experimental
measure, over an area of 50 acres
under the supervision of the Dwector
Indian Agricultural Research Instl-
tute,

Werk has already been started
at the Indraprastha Co-operauve
Farm, the 625-acre plot. between

Rajghat Power House . and the
Hardinge Bridge and most of the’
jungle has been  cleared. The

Conimon-tree here is the Kickar, a
thorny growth resembling Babuwl
which is now being cut down by
the inhabitants themselvesand the
land. betng made ready for ‘the next
*abi sowing. The sponsors of the
Society propose to develope the site
as a model colony introducing not
only co.operative farming but also
cottage industries, poultry, dairy
and, later on, schoofs and dlspensh-
ries.

A part of this area it present
grows vegetables while another
portion grows wheat, What little
irrigational facilities now _exist is
only by means of wells but water is

“mostly insufficient and the wells dry

up after a few hours of working,
The Mmlstry of Agriculiure is ccn-
sidering the possibility of ;sinking
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ubewells in this area and with the
umna near, water should be
sufficient,

l'htinna[ Tree-Planting,

Organisation of a National
Tree—-Planting Week as a special
feature of the Second Independence
Anniversary celebration has been
suggested.by the Central Ministry of
Agriculture in a recent communi-
cation to all Provincial and State
Governments.

. The Communication draws the
attention of the Provincial Govern-
ments to the appeal issued on the
subject during the last Independence
“* Anniversary. Celebrations by ' the
Hon’ble Shri Jairamdas Daulatram,
. Central Minister for Food and Agn-
Gulture and: observes that at present
cow dung which isa valuable farm-
yard wanure, is burnt as fuel thereby
depriving the soil of the nutrition
which is available inside the country.
To prevent this depletion on national

wealth planting of quick growing trees
which would serve as fuel and at
the same time prevent erosmn is
most essential.

. The communication suggests
that one whole week commencing
from August 15, 1949, should be
observed as the National Plantmg
Week and places which are unsuit-
able for foodgrains or vegetable
cultivation should be used for the
purpose. In this connection it is
pointed out that gardens of
public buildings, schools, village .
pastures and alsoprivate bungalows
might be suitable locations where
such trees could be planted, In
urban areas, trees having colourful

foliage have been suggested as a

pleasy}g leClSI(.;n to the eye.

Aftercare, to ensure that' the

trees planted enthusiastically during
the week donot yitherlater, has been

specifically suggested and the Provm-
cial Governments have been asked to
take adcquate steps in this direction,

: A truth that is told with bad intent
Beats all the lies you can invent—Blake.

Desplse not any man and - do not spurn anything. = For, there is no rnan that
hath not his hour, nor is there anything that hath not its place— Rebbi Ben Azai.

nge 62

_ FACT



Question Box
(In this section answers are given by our Agricultural Chemist to question received
from the Public on Soil, Agriculture and use of Fertilisers.)

Question No. 55:—

How can I get ti:le maximum yield -:

from a cocoanut garden? Please men-
tion the correct time of manuring and
the kinds of manures to be applied?

From V. K. N, P., Alwaye.
Answer:—

Please permit me to inform you
that this question hss been answered
in detail in the previous issue of our
Magazine. Pleasé refer to guestion
number 54, July issue of FACT. I also
refer you to our pamphlet."Farmers’
Guide", in which the correct mede of
applying our fertilisers and other
manures is discussed. [ may, em-
phasise one point. As far as the West
Coast is concerned it will be prefer-
able to apply the fertilisers only after
the heavy rains of June and July.

Question No, 56:— .

Will you please’ inform me as to
what methods I have to adopt to in-
crease the yield of good sized fruits
from a tomato plant? . I have applied
a liberal dose of manures and also ferti-
lisers, but yet the plant is just giving
me a very small number of under-de-
veloped fruits.

: : From K, K. M., Alwaye.

Answer.—

From the details that you have
givenin your letter I think that the
doses of manures and fertilisers you
have applied are adeguate enongh
for the plant. However I may suggest
that you can:try an additional dose of
superphosphate (3to4 oz. per plant).
This you may apply around the plant,
at least six'inches away from the base
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of the stem. You may scoop out
the earth around the plant and apply
the superphosphate as deeply as
possible’ without of course injuring
the plant roots, Then youcan rake
it up well with the -soil and cover it
with -another layer of earth, If there
is not adequate moisture, you can
give a good irrigation. The intake
of phosphorus will induce better
flowering and {ruiting capacity.

In this connection I would like to
emphasise that, for: successful fruit
production, the tomato plant has to
be pruned rather severely. We should
never allow too much vegetative
growth on the plant. To do this
etfactively the following procedure
may be adopted. When the plant is
about 1' in height an erect wooden
stake should be driven into dround
very near' the plant. If the stake is
driven still earlier, it will lessen the
risk of any possible injury to the roots,
The plant should then be tied to this
stake and this process should conti-
nue:as the plant continues to grow
up. The stake must not be less than
4’ in height. The plant should not be
tied too tightly nor too loosely either.
Never allow more than iwo branches
to develop from the main stem. All
the other auxilliary buds should be
clipped off as soon as. they emerge.
Some tomato growers prune the plant
to a single stem. They do not allow
even one single branch to develop.
Such a severe pruning is perhaps too
drastic. It will be quite adequate to
limit the maximum number of side
branches totwo. You need not hesi-
tate to pinch off the buds. Such a
procedure will not harm the plant.
But you must remember that the bads
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have to be pruned, as scon as they
come out of the leaf-axle. Once you
have allowed the bud to develop into
a branch, it will be rather too late.
This.sort of pruning will tend to arrest
ranlq vegetative growth and all the
vigour of the plant will be directed
towards reproductive function, that is
to say, fruit production. Clusters of
flowers wili appear on the main stem.
As spon as three or four clusters have
come out and fruit setting has
commenced you should clip off the
top terminal bud of the main stem.
This: may sound rather drastic, but it
is a sound re'pommendanon and it
gives good results.. By clipping off
the growing point, we will be putting
a stop toany more growth of the stem
and consequently the constant up-

ward flow nutrients to the top bud
will be. checkdd and all the food
-manufactured by the plant will be
Poured forth mainly into the dsvelop-
ingfruits.’ 'If you want fruit of large
size, you should’ not allow more than
two or at the n'los'r three fruits ina
single cluster. ¢ The rest must be
glipped off just: a‘c the commencement
of ir;mt setting. %

The side branches should not be
Ilowed to goon grow1ng indefinitely,
s. soon as they have atfained a

length of about 13 feet their terminal
buds also should be clipped off- The
Jeaves covering ‘che clusters of fruits
should be cut off,“so as to permit the
‘maximum amount of sun- hght to fall
on;the fruits.

-/ 1To do all these calls fnr constant
attention and frequent exammatwn of
ihe plants.

Question No. 57:~

““ "My sugarcane crop is suffering
froma peculiar kind of disease.” T find
may-clumps having' lopg, black struc-
tures.on their tops. These structures
when shaken by hand give out minute
dusty- blnck particles. .. Will you: please
inform me what control measures I may
adopt . to check any: further spread of
this disease?

EE5e P

g From R.K: N.‘Coimbolore.
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Answer:—

The symptoms that you have de-
tailed in your letter definitely point
out to the common' disease of sugar-
cane, called the smuy, This particular
ailment is caused by a parasitic
fungus. kncwn as, Ustilago scechar
(Rabenh). This is indeed a serious
disease and it is prevalent'in ' nearly

all the regions: where sugarcang’ is

cultivated, particularly in‘those areas
where ratooning is the general prac-
ticet (The word 'ratooning’ refers to
the practice of raising a_ second crop
of ‘sugarcane from the clumps left
over in the field after the crop is har-

vested. = This practice is adopted
mainly to avoid @ the expenses of
ploughing and other prellmlnu_ry

operations of preparing the land. No
planting need be done in this case).
The parasitic fungus grows inside the
cane and its developmert is solely at
the expense of the lost plant. Con-
sequently the plants get highly weak-
ened and the yield is lowered. The
guality of cane juice and jaggery are
also considerably reduced. The cha-
racteristic symptom of this disease is
the ulhmate conversion of the central
shoot into. a long whip-like black
structure. This black whip contains
billiens of fungal spores (the "“seeds"
of the fungus) which propagate the
disease. The disease is spread both by
infected setts (cane pisces selected for
planting) as also by fungal spores.
The c“fnef cgntrol measure ¢onsists in
promp’c removal of affected clum’pﬂ
and burning them wat: once. ' Parti-
cularly the black whip like, structure
should be carefully collected and
burnt, Setts should not be selected
from " infected areas. Only disease-
free clumps §hould be used. In case
there is some doubt regarding the
setts, just to be on the safe side, they
may ba steeped in 1% Bordeaux Mix-
ture, prior to planting them. This
fungicidal ,mixture will destroy the
fungal miestahon in the setts.

% T. S. Ramakrisbmn.

FACT



G0 jalno®e
cc&.@mug"lcca)m&a Toolwas ems@noo

: 80 oy, nﬁ\&ﬂaaej(ﬁ)(’ng mﬂ@em
end, mcﬁenmosmmc) o5&l “—'"3“’“&%&
oomjsmslod caiwlsgoacdl 80 e
Mo ng) 86D cmogig@m_"lam‘? 1400 es0
S MoglEaH0a06m’ BRI0E D5 @DeS:
a®m eaog allgymo’. m'ln&'l%
ootlege 2elosmoniele mﬁa%nﬂ%ﬁm)
@’ afleiloag|dave@. @nanes 20
BIGHMo aesd UOBIODS 6d:0e)ov e
350 em05) mogesoo peneomcens’.
©ENBOoNICIMo b Yo WADEHAD
&M oty @06m’. ONElsgryo 10 BidHo
o290 aflme cupelon” 320 6£05] 9
81600 QilDo 9ENRIEND.

‘@M mgaleadanmioo.

1942.0b adlefleagicboyo mad
BALOEM @Yo 0 O)H9 CodrUSIMNRW
EM0eS BOv Do B0 I0Pye SUE
aggqgtgsa HSom HHUODo mmshmg;.\g.
WQave lATMRSRIR  EDSIWOT0
B eEAINEl @Smod MOLEs 00
S1500d MS0ISIoWSEOm HPIEY ag)anod
@l  ojoomegeglcd longs 200
H006Mo a,g,,n,gmomn :uros'\cgra»'\e)gﬂsm
See® G BOAIVEE SISO
om eavyoh oo &led: 0aL IS s

MocaiSlaiiascoo @REMIOS OO ms

s @’ monleado e"hboem,omsom
EBOS Yo mggee:ae.\gommmgmpo alol
euaaoj'\% 5a1)e WS 890D BB i
oleeaalodlp@eg|09RIBWI . BEOD &
oailéaldn o AVesaISM QAR BISHEM
(Do BdHOHNBBOS MOLIOJEB0 BN
8500 EHOALAITVIVETD  ag@oal
womleye” Eoloyeslaggomoad avana
PDoaswe 6 018gese’ EoEIemo a)

“August 1949

mme:m-ouﬂ@aamm)q;mma anéliajowa
mgamﬂ mmmaué\gom 19{4 ob
@ﬁ@ o umnvsmﬂbi gmmc)nb maé\sdb
© 09021065 Mwwdo MO%OM&@O fm
oy ees mogledo soazlod)’ adles
alled Ade®o ' ©aiga’. soaayd,
o&pg_.ﬂ ru‘ﬂ@qj'lmoo@rb tnmrbs»cﬂm
&80 BOOM00  V)@2&HB00 a_mcwo.os'\
63 MIL)3B:0000H105)O® EDOUIIO)
#9096M20 W), : »

saflodwlsh 25 ersnasgosbsas
. @aoytd Bodile neassmavala
W5 @atomy @’ ‘agaraeas)
910 ;@nﬂnusns evonemglod 9
Basd BH0 .e;am;ﬂa&b@o 5 casd eaig

-8.2150 &gl @080apozj@Naflwome e as

Qro.  eieslyasaiicd | Zavsalies
aGoay’, esaayd, oleallmiegd na
a2 bassss Mmidiasie) e
dlsscd.  -RO0HES raﬂcéohm;o@(’o ato
snMlm @enivale sonodlemroa amgmu
Do EHOI0INER cacgmmrbaamrbo, )|
wdlesm@e FawEalen EH08 alwn
ave ONoesImSas Do mmaas'ﬂ PR
Balen @laallmoodd, eamnyd) o0
2 waIdeeDhad:ts csmonf\mmcm o)
Q@R BB’ 6nicoaen),
adlqpo, atdleomooad enieEIIts;" ead
apd, cl@allmogd, odoa) - agmi
@ebm moglesoo aflpayins aflaflw
VNI EBE G MNTDBOW]) B ® it
& QJoINb\ees eO0eMMSED” @0
) mm(bamcﬁma&s mon‘lcmon,
amgawom asslaf, tﬂgao«sas
aedees 2Gom’,  @lmailmoe
@b, o802 nadeamdamge esioe
ooiwleer  WaTMd  AldsILooglo,

Page 65



genloomen!  QlosMIB@eMbele  agansl
AVoORISM &AM BMI BZIEM O Q
0019,

smodlaes eRoel 2612w
Mmiew aloaymmalwos’. 1. &Hoesfle
Qjo, Q1j001AVIW B0 VOO BB
® NBAUMEMEBTo age00GARH, TVadI
Dlasd, Bajooroadigless. 2. mog
BB00D 1000, MOBIEHEODL|MABToAR0
B o] HEMIGSAMNBISRS . . BHONY
mnvamamgjorﬂ 5 DRM A3 008’
© allaite ©B0SEIB, e’ AVIEH,
@EH0aIBBUI0 MEdddh, BHOALJAIND
Gomleabo (mog:;togimuflmcsmmé] o) al
osmenia) Msgo . 4. ajainowsom
aflsavlgNasoce 6@ alegigomocne ol
odlw Mmw&ERl @alaicheadasm) oo
‘@a@mmtbmmcﬁ:o\am 90IBRU 1 BIH:.

8@ BHO n_lccﬂcm mcoemcn"lw'\ ol

ogisomoad mleaoticd aljalcney
o’.  &olodles’ aolecho ajame!
aNdjaesoad e Blwlo®  PaiBwIm
©a1gOom 0. dlg)0d galewowlasan
00 )Cloh e’ OO esowilae’ Mo
essmalilao oy’ Q)R §dH0g)omod
S e1eMeOmIse @ald @ m'\w']mﬂeal
#2° g5,

arlayldgnale @%O‘BmQ‘Io.

2816m000 6dhiglle dlmallmacdaoe
9000 {OSWBE BHOSERIM’ DT
Wleal gmilcd 0MEEIno HOEEEINdEMI
SQlo, NINENWYESE &G 8IMo OMESOD
&g{:{%as:ﬂ:o, &)edoad BoBIAUD) @ smuo
aid, ee@ayd agoniallsamslajo csnigo
eonl, aclpd, alslenmooad enlowodo
agion3l avounomEeges allel ssnes
gloy@osm’.

1945—46-601 oMo’ DY ®.01ABMD.

m‘m H00001668 m@um’]%
oo es allemmogals agooale &
QD) m«-ago n.loo’lcggg; @am(,lnb o8
s@,oaaﬁ]oo\%am so&s  alalle

o 42,500 agysed qunaiea (ag@osns o)
goiaoe @lesscd cimoglcd)allsmmaomo

Page 66

s £, WWOMIOOME - @OLOAN aflgflsmo 2R108mMo
s MIZ00% 0. (cqaed) (w0 swsmasiod )
_m@omg 6,13,997 14,836,400
‘mﬂ«mn.'l\tmo@&) ~ 5,76,882 12,11,453
ep@ayd 1,75,796 2,81,272
T emoall 64,988 1,29,976
 @eniooesN! - 24,675 93,000
Fage e’o’]%o . 10,9 19 19,073
asgleomonad snlotolo 16,448 22,225
Moo 3,600 21,534
aJOBH00S 1,569 . 158
200, aNgio ()8Rt a1 000 2,000
@00 14,89,904 82,77,090

@b ae@:oﬂ@smﬂmm% 6,67,45, 000
cme@swosm’ ealles gansom.e,smmod
& SM 90 Bellg ong”.

23omy°, cm‘irmo.ﬂrmoo@(b $o2aY
b, o®0al agmilafisemdict, - aves
oo oe)es emsua’\abemotaﬂages 96

FACT



wo20male quilcle.algmoeqiomn’ 6a
@b doosnilal - a1dle allemoesaoens
820,  agomoch B.ﬁsmamﬂam@gﬂaam
BOERZeS HA\meomYo CWINESIV)Y
@Bo2Wo DEWWlae avlowladesoad
Lo wlcd @0a° agalleswye O@ELImw
SFeaDISE.  Gavog|MNB0ASS, QSR
@0Slowsass, S#0a alldess, 245
@mgrﬂ) yomelnw O.UOJ(\UOGP&'BDO, ol
@IMoWlo BoMBSIVEE  RMNEBTo S99
6m° BHOR O EPBaN0QOTIR, @0
@gamaaﬂaﬁasmmn@“.

1913-14-cogf anow), Dlod
ama‘lag% 2a16Woneag sEman el
® QjAIAV0IER0 WD)  B0al
@0’ oH0aJoo saiglealamayo allea
EBLtaHs’ HWORDT) & 0IYE VI
@oo aona’.  agomocd 1919-20-00
Goatio O] BB26M  BEBeg|S. Ol
sl gaIman  Qj0INVOW B BoksEleNg]
(2a8y@00) cavogiloe ‘@0a Gsowles
00° 201 0MeEBloase) aalglogiamay
o5 epaiw e alaiblgy.

a0 G\sd apos allgen  mo
gleaooolct 150 605 asdgjowmoss
BP0 NS &BHIMOB 00 AMAIDBO
@ AU EBlosse  DalBWIWIES Yo
# QIGANOOUYHIN” & oM 890 HH WSS
o', GPOG QENBI&HM M@0
2,20,000 segmogo aia@o. ' @o@ladcdo

20 w@eomemmoge (44, 000 sed) &

B 6MINLD,) @B Cose’ (N85 WEUB Ao 60
sew  ogiedlod faisworilesaoss.
@ o8 jpvlosadlone’ 1,08,000 sead
eaigloqagy #go.  @av wleiiegiodo
palcwoilesong® 1,560,000 sed
oaIgdlo R wos’. Soleles  &ed)
OB 0S0MBeM°  Mdhomlalma
©°. ESOm MNORIED] H&IR O IaD
afiod oQIloalgNYes apAlw o &5
- @od aleflgl esoglociss 210,000
Sed BYMOBAMIENT OIS, BNEg{0

August 1949

o wailes epdlewsssms omé\oga@g
@Yo @YADY W am@ggﬂg@o @adle)
g ayoyoave agooes’ 1,02,000 s
gReesMam &emendante. Ep@° mal
SOmeOM @M Cmae ailpwly)® ag
g:g@og’huo aloeaas o’ mo.asmui\
©0a1B@I HAalsMo B omoad..

@ONmoch MIg)BeoaeoRodlow
aplaaflanlasm @wam @y’ me
Mo gled0aljavoReTD  ago0ajs 3)
&) 3®007)ch n.JmuQUOOQJS']g:me“
o@@Slemewme @@ alleswaon
©p &S06m U De &oallemad adlod
2900d &Flya@oa’ 9LPsmAale eI,
alo monleigs aflsal adléomoad agad
MSals) ag)$H9eMOBANDBIER’. . )G
@Elw $00100 @RWISSgeNERl0 Al
n_\sumﬂ;e:go 205100 @swélmg’lcm o
DL >0 LIGOD @0
ajodlowowls’.

mg} sooslnssm allmo
Mo HalQY®).

Saisdaslswlod My pemass
soeslcboem aflmosme &.aigam o
o 205m° @olod) eps@ow) Pevlay
OmMd  BQIEMo n.mm:qnb. Mo oad
8 emmoplo Gatemeammoe 80 e@ogle
Qoo Maidle, eame  2A8TO S0
POWMBHANS HI0,)OD NG 6.0ISJTODM (B

Blohid:0 BIGOm 830

80 g ®Wo®IeYH muﬂ&mauﬂ@gﬂoa
wgl. 8 esogle &Fleon’ EomIny’
Wom0go BRIYs Gelye MO
Bato  BOOED SO HDOEENDSOm
g0l Qlg) OMOQs  al0G1BWD  agen’
Q) @&mR0WAWUMaay. © M e6m Mod
00D alOWOMES 04g |00SOMDo &
EMOSIMDZ 0 oLl CDAIEEEIelo OO
Uegd EoEEEl agidegisomomd @
Piilote) m’lgaajsmﬁ. enaslom 1946
=no00Id) 1-008- aocd avacsdeanose)e
(;a,'\wmnb B0BIQIB)) al5Ean0SWlage

Fage 67



(momomyd  wgy) ajdladlage . (ackio)
andadlssodlele (eamapd) eeisse,
&vgaso (Ol@allmoogd) agmilails
@eglelo 803806 agid'e 419 00@: 0y
o). ®WosooMNBhaAS)cve  §&0g)
ooiich 5000 oo aymawn o joflad)
allame®, ayclesazodilcbodln @0@o
almlimowloajo. 1946 ®avaloenid
1-008- a@uoRe@IG BHQZ0 680.a)W)
gl maﬂmomaﬂsmﬂ@% @oon. 20,000
s»arm @ s’ mﬁi\ascﬁ\mo g@@u&'\%ﬂc
&@, 5000 som £33 DO H6)0B00
o8° agsomemone’ - 1947  eavagoemid
1-00e- q.sgam_’ﬂmﬂego ap0oélgy.

‘@omaildiosmo nermmJSl%l &
afod) 1947 malemiS\eh @somd aflay
Biddewom n_mum'ﬂ_womn @GImy° avo
iMoo Eoodledlan’. o808

odled 150000 som slsasa’ 8 ]

@Bl (mlanilejss geommgRAsHso) @
Boay® naidemabao &tolo days Ao
oo’ MSEmIOd BmHo sm_ug.'

1947 molemidlsd@emm als
asm% a,sngosa’rmm'\am &osVRjo B
amrmmgme@@o 2 @oas@;_oysrsomﬂ
asgomies 6000 RLETCRE D
etjo. 37500 s0m O 300800
aﬂd.bcx %oaﬂam G R T
e@ (Bcﬂa@o o@dmgjsggmmﬂm 000)
n@m@cﬁoasoao an IS D 6N
@) 1948 n@@m'\@t ao‘l%qﬂs)ej
mjoaﬂwamﬂmi 5000 somwss eoms
mﬂtro“ mmm@'\ aa,osm'\cm

HHO AR OMI0EE LI o_ﬂswm
o aysomndlaswosmensawe’. 1948
a@@om:ﬂ@l_; . o469 SOuN ] Hho0o
swogiomich 8000 sem - afllos mié
aaan: 4 se@Eede T GloallmIsEd)
ab’ ‘Sseedd - asroaid, msaemmggm’\
aflow\dalg’,  dampad  doejess
Slod oqdegisEo & 68 AUEODI)

Page 63

Mo S SEE s 988 9eOGENS
agge 9000 alloaow) aiablgllessyo
saig. @ alad) 1949 ogedicd
l-ooce- qosbsssen® msgg\rub Ao’
BRLI06O™ af)E)0 BH(BHEBE0 E0ED) 6dh0
ReoO@IsMM@  @Japoalj@os’.
@8 o Moalemy, afledesomosm” ©la]
agjsmﬂm:ormme;o @eg ol HO® &
oo’ 8 eoemwoene® alal. -

mlaiallelss eoaEsssicd 2 O
DOMo HBILIeEMIG0 B0 QIBW NS
AUGs@a’  semasossisens’. 21 &
SHo HOD BYMED BG  HBHIL) o) \od
oo, @ oaliwye.  60000-a0 sach 20
o &oA00\WES WdoedI @
@gﬁaooaﬂgm%. @OIVT’  EYed
BRYUW,ASBGH DO o DBIMo @0
©@o. - L JOMOIW) EOOOA®) OISO
soBEBEthGS) (@O0 Vo BemIots
ames ooo 290000 @ooan egainy
ggaclendo 14 nomeams oog@s. Gul
$00) HHOSGTAVocsIHOm BlaJoorid
adlglesam &00 0 @Rl H6H00\Y
05 @Eal0 almaleiens’,

1EAUHNM - alBLD 1®H0s

1946 ®avasd) 1-000e- a@namcd
H00 S NBAlem: dvaawlsddilomo
0% alRLTIBHBHS Moot )’ 0ol
odl apecospY. GV BMOREDD
& 1938 oo tosnid 15-0008- OEL:)
Vo ML) HHOIGHBHS -AVLEQIe Mog)
sdoooNsbaslno - @Ngom ﬁa,oggo@o'
oIEN 2R aRe®RI00 s@om s glab,
OOEIH00 SR80, 68040,
APy, oIS @s@dlwaii’ edseo 7
o alpoaml  ale) aIS@EBEEI Al
s dusssaallén Mt msasl ala
(U0 BB 5006580 @ al@iowey
doogyse. 1949 2vap 81-00cs- dflw
eN@osns’ EROAUNANER M, oB@ESD
IS HToaEBIG D 600 Yo, @_;;céimdé.W

FACT"



%d'éom'n_ﬂgﬂﬁb' @sasl ol@mallmood
dlejs edoallaiele WinIe@W| alomd
SH06M0C  BOOND0ENS  ©ENBIO e
@000 MEAlMeMERI 1D aNswoasw)
saeg’. @@’ 1937 aogils @sesl.

1948 agajiod 1-0oe- aoobss’
ol@aloc@dleal eaeneom soelall
aflsh sosmweom aveenimwilaflseomogo
POV E0D° HIA0GSSE ND3AIANEM
HooeIRomlamo aididlels 20
agﬂs&@maxﬂ 5O H6 0 @afnos
Somloh &000dswoas)elem’ ‘e,anﬂocﬂ
YOS BOV0IT BHCIMNEAIEMAVDI Al
Mo - cuAEle ol oM@’ enalles Mo
£1850 10 EAIMEeMo, MvoeniMilay e29a]
& H00)@BEIT DAL al®a]l@;am.

@O NG NEQ M EH(30LIW 6B
Coss 000D eO@EIGMeW NVosnImi)
2} alal @ J08EUIE: @ U’ M&EBSe . ald)
an@l£000d aIClEMeMo  NSOD THEN
12 woau wealmMoLIwERTs agdeay
gomemedm’ Q03m Iasmesailod) W
alpdosal®. @Eo@ich gemgno ©\®
nﬂ@o::@cﬂe;o ame® adlqppaieye  eoo
élgyadlenn. gommgyo dGomy” avo
cunomesieh apdeg|somsad &:0000)

Eoood @ mobswigene’. Tuotnom
HAdeEDABHSBINES  8600IVM
dgjaoauclgloemo’  0AINEHBABZS

aneia) mdjadlesma’.

oloBRg)od auidoe
SHONOBH:06NS” ad
{GYD(UUOO_‘

alSleomooad
HDeasavleado
aflaiqige 2alzwolesmo’
WBy@oesMAD’ @nm@ms)gjf-ﬂc . @R,
Macd amloawdlate adiallése &IE0)
asgflaiaig adleiosmalted o seslodene
aclgy. eGofleb 8 mogieseelch
5 e@0giton@’ ap o180 a1oles)
#000006m° - Ralcawlallseso’. o0
ol n_vaprm'\, 902l ;ﬁ,smmrm)rb @08y
aflod auel GHMEBSRIRM  enBjo
08gUdlalem®leie allmilg’ @oa oy
sss gleaiase aljoaiaflol.

d@afloio@olcd e oo
o&0allw\ad MO0 Ll O AV
£0moSIauLomoicd Allgim MmsoD e

A.ug;_.i_qt 1949

@’ oens  al@L@ & 0o (g alok M oof)
c1ee’, @Al ailBw &:020@TI Mot @S
@Od NVABBDEMAVoCSIs ng;(bsigﬂsmoc&i
@PELID QUMD NSASAW. ag)OMD & BT
mealw logmo 89300M3IM" 0j0Resm
saglélo ajoirlwow), . f

|Qelg ¥, G):B:OQ'\ B IPIBH90S°
oseEBle qULLIKBEIch 63000y &
O HEn0e@Edk apbsgisomond
WALT ORI @I’ BTG - 0JEO)
& 983)0NA0SM odeeomd oad
o @ocmaiblafigens’.  osde) @00
@Bl ML MosRImML) gle MsalSle®s
QIO AIBAD. i

a1Sleomooad ofloomosn” a&o@
06n80.000d. B)H901000 NS BLABES, HA)
W) eIoD)5 M As @08’ aiola’. S’
emaloaY @@mua"l%j'\ o 2EMasaD 8,0
040 @OEM JoXemam) lajens’. cns.ﬁ,cpgﬂml_\
a® a8 agdegigod) eT@EUmIB.
BYUWINLYRIOSTAT. EDIL @I’

ns(e,camdmrmowm'lenbo cruﬁ]mi\
allale 896Me #9S SS M0 a,miloo“\@
@5 allgens’ aflaylsnaomaye se|08m
e om0 nvom.lﬁuﬂ;fa WEI0PBE &M
#s° ©)& )0 PB\RIHEMD 01061
S0. @HOGI0SSDE), SEmIBMaIA
@0 gsmﬂ@mawmtﬂg&o @mﬁlocﬂ &
smas’ BLAIG]2]I®Mmo.

OB Patileso aoe,o@om'lmosm
omlooo. agad aflaay QI®eAM 0T’
807105\yes epEanImalcheals @
HO0I® B OT 0. 1 i

0 a8 nlow@Me.

2L0BHTHSRY0 gumsamomg
§Se MITHAID,ABHEWISNEO  &oa]
0d) aay@ow) walallsess’. ©@Bg
95 aloasdtods’ ME) m‘\es S3Med
awo ollesargichalloees OB
@aomsme2ao20wICles 26810 @Ebgyo
BHGAS @SN, | EMBeAG) QY
90 IB80HTIABIBHOS, 1181 MH0 NI
smood e;a,omﬂggmmm&aa,osng 80
A30OH® AV_DNGo © aIPo. @ OImash
@m@%@@s@o @0Lj0 Raloss’ aD03)

Page . 69



@goom allwaoem® @efod) naideen
@dloo Mmobs@ Waldtdd . Gsoalo
8G00Q|AMDE@BZ0  WOSSAV & I

@lom Blwadlesotd 8@ aloemley) 8o

(‘baizs'o«mab ag;rbagjsg@mo &00)j0 B
a6l wes mBsad aimwolalsne’,
9£198M0  AldaV1g)lasmm
@J0 se
asslemmood alogmoe e@@ead &
snosaonlels eO@EMEmIgEEt o)
@Blmloy, MoIMIth ¢ o3
aafles’ cunelo #1S0M @ woav@oa.
BalIO0E\oh 8BHHNIDOOW  alBland)
g{o0d, &:¥lam awowepe e,
Wom 6B o £00MOLI0 al@NEMM MTh
BHEMRD0. W BOISo ©6NB0L7WImD
@ 8 esogle adlwsmo  @pav
eq1Remeomoch.  @O@IMoch BEIEBMo
salegme’  aialilgflesocoss /60
@ BodPo, OOEIHOS MEnIgMo
Wod NN B 2@ Do © .
coseERglnd o) @) Ao ®1 se
BaldRd o, alwamdpamge @oao
wsails’ @uafle axgeayo o aIYMDP
606’ £2108mo H) vmdome all)
gjlevomam & endigams’. &aflg)® ™
WeS HeBl DHoTod  @De @06’
SHRBRo 6 a1
__G0OIMIGh B0 e, B s W) oh
almilal @yolosmealel mseomene o
WMo &adlodlew eodlgallsd e,
Dse0mmSen mldenmAladcd a0
8@ Maaflelee  @ALO® §ed el
oY @aadd QM jNekgs. @0
D@PBlo i lsHsSMo? msomoad  HUd
o2 DALZDoW $05106) 01108 & ai
PISENE°.  8BO Bl  Vo0RITB DoBR0
8@J0ONI0AOMo HE:05 DD AU,
M 13V 1&0moB.
m»no FBglaje moglmdayomssloy,
omaRgHle® avsenmila @yedom
SRZ%o alanHFe POVAUMBHE NSOV
M0 ajoed @elodiale cpaeaial
#&go @00 @ladlecamamse afloa

Page 70

AUBMMG".  BAAHBOS DENOHOD 20d
Blaod) @oavesmoae mogflailaie @
@ogomIeye R3600 Mmjssadladallme &
eflod] @ Nlavsgisoman. eomsod)ad)
IO @EBlods o j06d 2018w |BA0
@ ate) AHdeguERSe B eIS@Blw)d)
a0, 1947 epumilanee® emjgsod)
o osadlwo’, 8g{000 M@l @Jalo
oges’.

1947 ~ asgoenid gmed,aogTo
2070 &SEMI00 wodlidilad (@ yaflew
ogsgmem 8l oy  esosems’
Bdemeye” Sedlodlwes woélaayoo
ch MSTDD. BB ¢¢Ban b’ en)es°?
@QI00E) UGB @ ose°.

WOUOo @) 0l0sM  aldlalos)dle
&H006Mo  BHaNdhd  emanalmampeang
cogeolat avove@ad)g).

alanl AUMIWe.
olaalmoodd naldeonadd)

9 b0 @E1L10a06 B aJo0y,0)2)° aidd)
Wo olHEIA JAIVIWNe  Oobasoal
tomar’  Holodlwes elaichmasg)
sbaslowo &l gy aSlagr & woend’ 0 0)glg
880°. a)MITh A JWIMN BHBOIG
Mo WA’ oIHClow @od)

06l  ssmafls@esmm  @odlajowo
w&cﬂagﬂg@sm@d\gm". @@lmosh
POHEBY W), BB J03lomosmoe @S s
WAPWBLINRIDOM  olmOl il
avo@nje  @edlodies easemosg
omlcd @n€lajadlegiseme.  @avomal

deanabao o Nmocdd  wadbeomad
Qo ER LIV OTTh AVoEIIEMo @SB
®osMl2giole. aladlayjalvowe @
odlodlyes  allwamemonie adwosh
@@emM aldlaloslulens a@ @ wom
MBI EHHDMOSBD) ].2}w e’ B0
%o aisclwlod 43 womomza  sHea
SN20 800000 BOG0 DalBWIUTIQ,MDaS,
601089\ @l oW 940 A HBWYEHWI
e’ aisdloyalavows  avosnimi gy
88 olal alaLENsRe agdegisodl 6e:
OHMBGBISWo  ©OIFIRIEHBESWYo
el 6@ aleg |Somamd  @oaatlwoem
&0F10G1R,° &Yo@ MOwBID, !

FACT



¢ 6OV JOININON M1e300 2e1I0MA).

msu]ep_xmgo ts,nvog:i" saeanw’m’
@BaLOEAY b jaliavada’ all:
agm®. afl. snoe’co®’ 8m @JayoaIm
W\od P 000 AlOWYMDI—  MIME
9g{Ga{o MSQYAMEE WAUSDA
OabO MO HL! (Y JWIMRISHo D
gloemo alaifig{lesemailae e
os@dloldlgpon VOEMIE@EBT
@O Ela’M@I0020W) Do jRes QY
alnveeom  ollajeileoles s wom’.
Bl MILIYMBOE (UG LIAIW)
6010 W B0 OSEOmIS0 IR0 D M
woolemo  allsalsecma]od)  ewde
maslesonoe).  agomoam® esudlwmo
gi@mslons  ofl@av2owligjo@mTmiods
walesamdslecdo wevew BoGeaiss
estenlg)’ anoad) aveeallssoem emo
BA9ENE  BH0LIB0WI)BRD.  WAleED
DAetdo  @yayonimemdsacoavosm
20W) @chilallsee o)eeve allel
ayalnvesegled smmosme’ eivogjol
Qlavo@o.  @0Q  2al3BIBMAVIOMN @3
%oBalt0eA!, many alleswlweo epuw!
esmmé]mmﬂggﬁ_s evog|’ 2eN2083N00D
euaoe@ P [ = oo e pl g e;roﬂni)@%jooo
@O alEEeOD  EIL0G|O1jAINVIW]
&0 0OWJOOm Ol jOIVIW]ECIEneN2
@b aralB o Wo)aleammosn’,
8avagilemdo &0 ooilc eao, W, M jow
@Yo au_lm:on.ngo%rmc\yammaélma
masoaasllcd eoa’ @OB)g| Ao M
dlgoemayo (pargﬂwmom) @0 Lo @D o,
VIMIG | 2N Mo, @D BRI &
OO0 el GSoEmEmEYe EDLBO
aidIae 6oy @y 2900020d afl
T dlom@0ema’. Mo eg, Wa0W AV
WoalPoa ™ DIOAER B8YJey EBWo,
aiflgoyydieswe, egadles agm’l &

Bo0gEBEIZeIA’ SO0 @P®EOad -

eleE@laileo  Iog A  @oall
821040 8aV0g | (B12REMAVo%RI0 (10AH)
SHOVEIREMo D@HERISMo & 2IQYHBHI
g’ Q3alavo@ale AVERJaYo Oldg|a
@) awo: agP. all. asedsll mames
IR jomOMO ePAUWRYEElo  B&Fley’

August 1949

A0SO B’ &HWOC| EPWP,A 8@ Ayl

VoW o,  BAVOG |°(1OR0EMALJAIVIRE0

PEMIN  S0MMVIMMITD ALBADOANO (@b

Slg{lgy. Gnvoaﬂ"m']cz'rzaaemm'\am A
gealogimaow - glavolad  aoedey
@BU08aINORINYSHISEImER0 & WO @D
@@ 00jam @0, ;

BN oW ]dbe 9£108Me

@aoyed  8avog ol alTbow o
Qo OMeEm Al ISP EH06N0 oM
& M e Slod oo DM RSIRI0 dko,

crunoalleeegiSlses - #a4oaviod)
(&9af): 2,256,000 sgafiercilamo.

1948-0ay 2gj9eme 1,80,000 sed
1947 _ear=2%, 90,000 1

mo s ad 2a18@onalma’
1,25,000 send. @pa@dlem swogfal
QIO EP@IOO  LEIPOAD
QIEL@IMBIW 9LI0EMo  Iwlg]lasoab
BAIMEED HBI0R0 BHIEMIM avoules
aflogim  amaplangoe.  YELMIAl

mflclegmessdle  avEdeERZaIE®O

wlgy’ ayavowe @EEMO . Belem
oom msmy@om) aleiflaile). - oyavso
2100° IR )ODo AJOCBRYo MDD’ @D
QIBJROWBID.  YVovIscdo  avdd
adlaye @OD YOS  QNIERMonH0NEES
SEI0BMaNlo ACAQ E08 ERlosS” @D
Q1R 26Ned WIBAMEQ|0To aselauabav)
g0om@R e 8avog{lar’ N eYRIW S
002 808MI0BAL0 m@n‘z_’?@mnow S0
abeqyodgailaiaye sg1ogfleado epainy
OB (NEMBIW BG dsONIEN20HS). B
&t AWIw Clmwlsh Ve loms
a1Slalo 9oHeB08BIOmaltEMo  BIVO
goyanvo@onio” @sgiol Gmelsal
@ godismunl amogs) alaifless
s@aygg. afle) 80V0g|andgdle:to mal
WeS 2LIEMoMOAD kOB, NEl QIS
sens’. @@eMO® alBla0dDo, MAGE
aba® anaoychRmAVOBIM jomleado &1
o ©EO 009 ©EID & WA’ . OTdH80Ll0

Page 71

Y



a3’  (@o8wor)e\0lesdlg).  &®
MEBFES GV RN @ OETRAED.
aiebaomaw allasada’ @9 o’e0eéo
BOORIVBMOE. YOI aIQIV]S
oo emo«ﬂeﬂgmg 9 N200\Gleacno.
L0 Wlad RANFBCoHR’ &mag:lcx(m%orﬂ;
QAS W00 @gRe ammmam@wouﬂ
BRMDOSI NG’ go.!(saawtsrmm:)@ 100}
amleagw. dlaiw\st aosofldlezan.
@&oeom ofaig’ Gsooh RMEBOSR°
aiélasomaacfie Mg Swwog eneo
&s00b gﬂoemgjle_\m @O, MTIMO
sno Qyanvswo wasRoo’.  wo)
8a18” @0somANLIR’ ERIVeY@ALIW
M@ VORI  SOQOBITH 1 :
n‘umom:maa‘r}oo.luac)o. ggnmemb@nuo%jq
- ecbo maale Lemalo Mo’ 6el
& O b m;moo_ﬂasqya@mﬂ@mos a
o3| @'\sp'ﬂ%m@moem - B0 UL
ass emma#agms HoQomiale @),
abmﬁm'rhmcsnvug:la,oo alieadle eavo
&f#29s afloiflegy.  allesw geiwm
: amgjorﬂap@ qycoom 2 W0\Yes Mw
@au&umem 0 010210 LIGN 210
urib“ cmo uc&mmﬁ\smm@ all@at)
o ayolvowesses  @od
; adquwmo, 2018WOW)Es0N
“ai Bmawaﬂg ag) MoGd BALO
'h.mwuuommoam avJwo n_lgo%
Eem'lm" @7 alleswgawme and
n‘ﬁ%ﬁmazao BOleen’ Eomed
g&‘%’\mma@o, mml@mm})o
9g_{Fflanosmavecaionledo  avano
- .T.‘”‘”J“gjﬁ‘“%@mow &S\sbay 1
1) JBloseran” alelw anoas) aves
n‘x}m&n@ n.ﬂse(m%g_lwmo &S\ad
n&mnvanem alerogdmo 8.01g0.
_ afleswgictme, avosilgyes ol
ecaecdlocdo MW yaLda 1N oETch

Page 72;

mvogﬂm\osmo@n,maan WES Q1010
WESHRWYo < BOG OLAINIWEBeRWo
oodlod eNdONSIBesermosm’. @R
HBOW 92{0BMo- HIFENLI0 YR #00
SM@0 0. aﬂseuzﬂm@o%c_qmmg ‘o
sn'gdlongnd  walecizeng” &avog{aljal
IVIWEODEWI  EDOPOS  OIRIYECD
HO - A0 EIBHONT @Y OCRICIDBI W
@ne)mnlaso. coo«q“]owmo Vo oD
&ajBow nmmm@amﬂmemm'\q%g
(@JatomEnilae® @m Aljaivo@ale ave
80QIMNB 0 o aiglsszmomd’.  gao,ab
€IL0g QY20 VEDN6 (D 0. 0 JE0 N DBee
8@ |0HRIW) MOWAOW BINEEEMEIABRM
@lobadlom Al weom Ms@oad wal
ooens’ 28gW0leasWIR)ER). & aMilesm
a0 b @88’ as €0V0g | a00n0)
quroa flsescd 8@ allseweanaio’ @0
Q1080 maelleood) eoolamo.  Mmen
85 ELSI2@ 0 HEWIM  ALoMLED IS
DA o BMNESENEDHENBAM’ NS
&) amgyplanswleange @’ @oea
ano aVIBRW) (o yaidlg{loyecicmesg®
ayosmlw@oee’  alleswzeitome  8g
aflob 0oxfle avsacmwas  avauod)
E0T o)) oﬂn_\@m; 0% o le abo
avouch e w) adasct snaem
@s)leaiohlwon molem allmis® a
¢loloasonad  gjusavasdlaice.  @o
DOH0eNBeME°  WWQBEMAje  FEIWM
Qlo @aoyd 6o @IRHOlsssmeamt’
womilEl 90giloy @a&mﬂ&i\c@@
©a0DEN! IO EWIHSME)TH  EAT0
290@6s allexemand) aflesudlegescn
abeflan’. ay@ oy 208 owemwldess.
ajosa @avyad geiwmale aflwasen
Qo srH06M5" HTGWM Qo AVELIR &R
go CIR)oOMeM
Q\ﬂ(ﬂﬂﬂo.

FACT

DsGoatSlyesmo

)



